Protein kinase and phosphatase activities are involved in fructan synthesis initiation mediated by sugars.
The induction of fructosylsucrose-synthesizing activity (FSS) by sugars was tested using detached primary leaf blades of several wheat (Triticum aestivum L.) cultivars, immersed in different sugars solutions for 24 h in the dark. The highest induction was brought about by sucrose, while glucose, fructose and maltose also caused significant induction. 5-Ketofructose, 3-methylglucose and 6-deoxyglucose, which cannot be metabolized by plants, produced no induction at all. The fact that mannose also failed to induce FSS and that mannoheptulose did not inhibit the induction by sucrose suggests that the hexokinase-sensing system may not be involved. The protein phosphatase inhibitor okadaic acid and the calmodulin-dependent protein kinase antagonist W7 inhibited FSS induction while some types of protein kinase inhibitors, such as staurosporine and genistein, had less or no effect, respectively. Cycloheximide and cordycepin completely inhibited the induction response, indicating that transcription and translation are necessary for the FSS induction. Northern blot experiments using a sucrose:fructan-6-fructosyl transferase probe gave a clear indication that the mRNA for this enzyme, which is almost absent in control leaves, is dramatically increased after a 24-h treatment with 500 mM sucrose, and confirmed the inhibition produced by protein kinase and protein phosphatase inhibitors. Our data indicate that protein kinase and protein phosphatase activities take part in the chain of events that intervenes in the induction of fructan synthesis by sugars.